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DETAILED ACTION 

Applicant's election of group I (claims 1-1 1) in the reply filed on 7/26/05 is 
acknowledged. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election has been treated as an election without traverse 
(MPEP §81 8.03(a)). 

Claim Objections 

1 . Claim 7 is objected to because of the following informalities: claim 7 is unclear because 
it does not recite which material is selected to use for the sacrificial layer. For the purpose of 
examining, the examiner assumes that the sacrificial layer is a material selected from the group 
consisting of at least one of silicon oxides, silicon nitrides, silicon carbides, tetrafluoro-poly-p- 
xylylene, poly (arylene ethers) and cyclotene. Appropriate correction is required. 

2. Claim 5 is objected to because of the following informalities: there an error in claim 5, 
line 2, "an" should be changed to: —a--. Appropriate correction is required. 



Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 1 1 and 29 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

What applicant means by "the deposited interlay er would contact the dielectric"? 
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Claims 1 1 and 29 recite the limitation "the dielectric 0 in lines 2 and 3. There is 
insufficient antecedent basis for this limitation in the claims. 

Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entiUed to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

6. Claims 1- 4, 6-7, and 9-10 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Cooney (2004/0152295). 

As to claim 1, Cooney discloses in figures 1A-1F a structure and a corresponding method 
of making an interconnect structure comprising: providing an interconnect copper line ("second 
liner layer" 9) {see paragraph [0010], layer structure comprising liner layer which is made of 
"copper metallurgy"} in a dielectric trench (5), wherein the interconnect copper line ("second 
liner layer" 9) is in contact with a cap layer ("metal line" 2); depositing a sacrificial layer 
("silicon nitride layer" 3) on the cap layer ("metal line" 2); depositing an interlayer dielectric (4) 
on the sacrificial layer ("silicon nitride layer" 3); forming a trench (a trench is a top opening part 
of "via" 5 in dielectric 4) and a via (a via is a bottom opening part of "via" 5 in dielectric 4) in 
the interlayer dielectric (4), wherein the via bottom extends to the sacrificial layer ("silicon 
nitride layer" 3); and removing a portion of the cap layer ("metal line" 2) and the sacrificial layer 
("silicon nitride layer" 3) proximate to the bottom surface of the via (see figures 1C-1F), wherein 
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the removed portions of the cap layer ("metal line" 2) and the sacrificial layer ("silicon nitride 
layer" 3) deposit predominantly along the lower sidewalls of the via. 

As to claims 3 and 26, figure 1C of Cooney shows the deposition of a barrier layer ("first 
liner layer" 6) on upper and lower sidewalls and bottom surface of the trench and via in the 
inter layer dielectric (4). 

As to claim 4, figure 1C of Cooney shows the remove of a portion of the barrier layer 
('first liner layer" 6) at the bottom surface of the via, wherein the removed portions of the barrier 
layer ("first liner layer" 6) deposit predominantly along the lower sidewalls of the via. 

As to claims 6 and 28, figures IE- IF of Cooney shows deposition of a metal liner or a 
seed layer ("second liner layer" 9) in contact with the barrier layer ("first liner layer" 6). 

As to claim 7, Cooney discloses in figures 1 A- IF a structure and a corresponding method 
of making an interconnect structure, wherein the sacrificial layer ("silicon nitride layer" 3) is a 
material selected from the group consisting of at least one of silicon oxides, silicon nitrides, 
silicon carbides, tetrafluoro-poly-p-xylylene, poly(arylene ethers) and cyclotene (see "silicon 
nitride" layer 3 in paragraph [0020]). 

As to claim 9, Cooney discloses in figures 1 A- IF a structure and a corresponding method 
of making an interconnect structure, wherein the provided the interconnect copper line ("second 
liner layer" 9) {see paragraph [0010], layer structure comprising liner layer which is made of 
"copper metallurgy"} and the cap layer ("metal line" 2) are recessed in the dielectric trench (5). 

As to claims 10 and 25, Cooney discloses in figures 1A-1F a structure and a 
corresponding method of making an interconnect structure, wherein the sacrificial layer ("silicon 
nitride layer" 3) is recessed in the dielectric trench (5). 
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As to claim 24, Cooney discloses in figures 1A-1F a structure and a corresponding 
method of making an interconnect structure comprising: providing an interconnect conductive 
line ("second liner layer" 9) (see paragraph [0024]) in a dielectric trench (5), wherein the 
conductive line ("second liner layer" 9) is in contact with a cap layer ("metal line" 2) are 
recessed in the dielectric trench (5); depositing a sacrificial layer ("silicon nitride layer" 3) on the 
cap layer ("metal line" 2); depositing an interlayer dielectric (4) on the sacrificial layer ("silicon 
nitride layer" 3); forming a trench (a trench is a top opening part of "via" 5 in dielectric 4) and a 
via (a via is a bottom opening part of "via" 5 in dielectric 4) in the interlayer dielectric (4), 
wherein the via bottom extends to the sacrificial layer ("silicon nitride layer" 3); and removing a 
portion of the cap layer ("metal line" 2) and the sacrificial layer ("silicon nitride layer" 3) 
proximate to the bottom surface of the via (see figures 1C-1F), wherein the removed portions of 
the cap layer ("metal line" 2) and the sacrificial layer ("silicon nitride layer" 3) deposit 
predominantly along the lower sidewalls of the via. 

Claim Rejections - 35 USC§ 103 

7. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 5 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cooney 
(2004/0152295) in view of Spencer et al (U.S. 6,060,019). 
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As to claims 5 and 27, Cooney does not disclose a structure and a corresponding method, 
wherein removing a portion of the cap layer and the sacrificial layer is conducted by a gaseous 
ion bombardment. 

Spencer et al discloses in col. 2, lines 27-38 a method of using a gaseous ion 
bombardment for removing the surface layers of the material. Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to modify 
the structure and the corresponding method of Cooney by using a gaseous ion bombardment for 
removing the surface layers of the material as taught by Spencer et al for preventing the damage 
to the substrate or the structure. 

9. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cooney 
(2004/0152295) in view of Lee et al (U.S. 2003/0104704). 

As to claim 8, Cooney does not disclose a structure and a corresponding method, wherein 
the sacrificial layer is a material selected from the group consisting of at least one of tantalum 
nitride, tantalum, titanium silicon nitride, titanium, tungsten nitride and tungsten. 

Lee et al discloses in figure 3 A a structure and a corresponding method, wherein the 
sacrificial layer (63 A) is a material selected from the group consisting of at least one of tantalum 
nitride, tantalum, titanium silicon nitride, titanium, tungsten nitride and tungsten (see "tungsten" 
material used for sacrificial layer (63 A) in paragraph [0066]). Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to modify 
the structure and corresponding method of Cooney by using tungsten material for a sacrificial 
layer as taught by Lee et al for providing an etching gas layer. 

Response to Arguments 
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10. Applicant's arguments with respect to claims 1,3-11, and 24-29 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Y. Tran whose telephone number is (571) 272-21 10. The 
examiner can normally be reached on M-F (9-6:30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith, can be reached on (571) 272-2429. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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